When the transport current is applied parallel to the Cu02 layers, say, along the a axis, of a high-T, superconductor, and the magnetic field 8 is in a direction which makes a polar angle 0 with the c axis and an azimuthal angle P with the ac plane, for the case of rigid flux lines, in addition to the usual longitudinal resistivity pll, there should also exist an out-of-plane transverse resistivity p~, which is of the same order of 
resistivity pll, there should also exist an out-of-plane transverse resistivity p~, which is of the same order of magnitude as pt and satisfies the relation I pi /pal = tan8 cosP in the high anisotropy limit and for 0 being not very close to m/2. For less rigid flux lines, reduction in I pi /pal from this prediction should be observed, and for a set of decoupled pancake vortices, p~s hould vanish entirely.
Because of the layered crystal structures, magnetic vortices in the high-temperature superconductors (HTSCs) may be considered as stacks of two-dimensional pancake vortices coupled via magnetic and Josephson forces. ' The rigidity of the vortices in these layered materials, or the strength of the interlayer coupling, has been the subject of several recent experimental studies.
In the flux transformer experiments of Busch et al. and of Safar et al. , ' a magne'tic field was applied along the c axis, a transport current was injected along one surface (!lab) of the sample, and voltages along both sides were measured simultaneously.
In the case of Bi2212, it was found that the voltage signal on the side of current contacts was much greater then that on the other side, indicating that vortices were sheared under the influence of a highly nonuniform Lorentz force. ( In a recent work we have pointed out that, when this equation is combined with the linear response relation (3) where p;, is the fiux-fiow resistivity tensor and J is the dissipative transport current density, it gives
Jext JT+ Js
The current J IIB corresponds to a uniform translation of the whole "superfluid" along B and is not included in Eq. (3).
In Ref. 9 (where the problem of Lorentz force independence of the longitudinal resistivity p~~i s discussed), for the purpose of presenting the main conceptual idea using the simplest mathematical expressions, we have restricted J to be in the x1x3 plane. Then for an extremely anisotropic system we showed there that J'"' is very nearly along x, , but it is not exactly along this direction. A similar but slightly more complicated calculation can be carried out, in which J'"" is strictly in the x1 direction. We then find that all the components of J and J are nonzero in general, as given below: Using Eqs. (6) - (8) 
